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The Helminths
of North American Deer
With Special .Reference to Those of the White-
tailed Deer (Odocoi/eus virginianus
borealis) in Minnesota
0. Wilford Olsen' and R. Fenstermacher
THE most comprehensive studies on the helminth parasites of
the white-tailed deer have been made by Dikmans (1)2 com-
piling the known records resulting largely from his own studies,
by Dinaburg (2) for 308 deer from Florida, and by the Michigan
workers (3, 5, 10).3
The present study is a report on the helminth and arthropod
parasites collected from 95 deer taken in northern Minnesota,
together with observations on their distribution and ecology. A
key for the identification of the adult helminths reported for
North American deer and a table for the identification of their
eggs are included.
ORIGIN OF THE DEER
Of the 95 deer included in this study, 74 of them were repre-
sented by entire carcasses, 13 by livers only, 3 by viscera, 2 by
heads, 1 by the entire stomach, and 2 by parasites only. The ani-
mals originated from 13 counties (table 1) , most of which are
in the northern part of the state, with about half of them coming
from Clearwater and St. Louis counties. Of the 31 deer received
from Clearwater County, 30 of them had died from starvation in
Itasca State Park during the winter of 1936. The deer, which were
found in a frozen state, were shipped to the laboratory at the
University of Minnesota where examinations were made for both
ecto- and endoparasites. Special acknowledgment is due the Divi-
sion of Game and Fish of the Minnesota State Department of
Conservation for making available these animals.
1 Resigned; now with U. S. Bureau of Animal Industry, C/o Texas Experiment
Station, Angleton, Texas.
2 Italic numbers in parentheses refer to Literature Cited, page 20.
3 While this bulletin was in process of publication a report on the parasites of
the white-tailed deer in Texas appeared (Van Volkenberg, H. L., and Nicholson, A. J.
Jour. Wildlife Manag. 7:220-223. 1943).
Table 1. The Frequency of the Occurrence and the Distribution by Counties of the Parasite Infections of the Deer in Minnesota
Species of parasite
Infections per county
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Dermacentor albipictus 1 13 2 1 6 23
Tricholipeurus virginfanus ........................ 19 2 5 4 2 1 1 1 9 44.
Cervophthirius crassicornis ..................... 7
"7
1 8
Cephenomyia phobifer 1 1 2 4 2 3 1 5 19
Fascioloides magna .......................................... 1 2 3 1 3 1 1 1 3 3 19
Cysticercus tenuicollis .................................... 1 ...... 2 1 2 1 1 1 4 13
Echinococcus granulosus ........................... ••••.. 7
2 2
Dictyocaulus viviparus ................................. 1 ...... 1 2
Oesophagostomum (female) ..................... •••••• 1 1
Setaria (female) ...................................................... ...... ...... •••••• 1
Nematode (eggs) .................................................... ...... ..•... ...... ...... ••• ••• ••• •• • 1 1
Total number of infections......................... 133
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SPECIES OF PARASITES FOUND
Ten species of parasites were found, four arthropods and six
helminths. Unidentified strongyle eggs were observed, in a fecal
specimen from a fawn that had died in the Como Park Zoo at
St. Paul, but no parasites were discovered at autopsy. This was
the only instance in which a fecal sample was examined.
The arthropod parasites occurred with greater frequency than
the helminths. The biting louse, Tricholipeurus virginianus, was
the most common, occurring on 56 per cent of the population. The
winter tick, Dermaeentor albipictus, and the throat bot, Cephe-
nomyia phobifer, were next in order, being present in 30 and 24
per cent of the deer, respectively. The sucking louse, Cervo-
phthirius crassicornis, was present on only 10 per cent of the deer.
Of the six species of helminth parasites found, the liver fluke,
Fascioloides magna, and the larval stage of the tapeworm, Taenia
hydatigena = Cysticercus tenuicollis, only were common. They
occurred in 20 and 14 per cent of the deer, respectively. The re-
maining four species were found only rarely (table 2). Hydatid
cysts of the tapeworm, Echinococcus granulosus, were found
twice and reported for the first time from North American deer
by Riley (6, 7).
GEOGRAPHIC DISTRIBUTION OF THE DIFFERENT SPECIES
OF PARASITES
While the number of deer examined is too few and the distri-
bution of them too limited to draw significant conclusions regard-
ing the ecological distribution of the parasites, some interesting
relationships appear. The biting louse and the liver fluke showed
the widest geographic distribution, having been found in 9 of the
Table 2. Percentage of Odocoileus virginianus borealis (Miller) Infected with the
10 Species of Parasites Found in Minnesota
Species of parasite Organ
Possibilities
of parasite
occurring*
Times
parasite
occurred
Deer
infected
Number Number Per cent
Dermacentor albipictus .............................. Skin 78 24 30.7
Tricholipeurus virginianus .................... Skin 78 44 56.4
Cervophthirius crassicornis .................. Skin 78 8 10.2
Cephenomyla phobifer ............................... Nose, pharynx 78 19 24.3
Fascioloides magna ....................................... Liver 92 19 20.6
Cysticercus tenuicollis .. ..... .......................... Liver, mesentery 92 13 14.1
Echinococcus granulosus ......................... Lungs 79 2 2.5
Setaria sp. (female) .......... ...... ................... ..... Mesentery 79 1 1.2
Oesophagostomum sp. (female) ....... Large intestine 79 1 1.2
Dictyocaulus vivIparus .............................. Lung 79 2 2.5
* Based on portion of carcass available.
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13 counties represented (table 1) , yet the incidence of infection
by the former (56 per cent) is much greater than by the latter
(20 per cent) . Two other species, the throat bot and the bladder
worm, Cysticercus tenuicollis, were found in 8 different counties
with an infection of 24 and 14 per cent of the deer, respectively.
The winter tick was found in five counties with an incidence of
31 per cent and the sucking louse in only two counties, being
present in 10 per cent of the population.
Being dependent upon contact of the hosts for their distribu-
tion, the two species of lice were found most frequently on deer
coming from the crowded yards of Itasca State Park in Clear-
water County.
Opportunities for the distribution of the sucking louse appear
to be equal to those of the biting louse, yet its range was found to
be very limited and confined to those yards where large numbers
of deer congregated. Itasca State Park was the only place where
this parasite was found in any significant numbers.
DISTRIBUTION OF THE PARASITES IN THE DIFFERENT
AGE GROUPS OF DEER
The deer were divided roughly into three age groups based
upon the state of maturity. They are: (1) yearlings, (2) adults,
and (3) those of unknown age which included individuals on
which data were incomplete.
Examination of the age groups of the deer showed some inter-
esting age-parasite relationships. The yearling class was parasit-
ized almost exclusively by the ectoparasites, while the adult class
Table 3. Distribution of the Infections of the Different Species of Parasites Among the
Age Groups of Odocoileus virginianus borealis (Miller) in Minnesota
Infections in the different age classes
Total
infection
Species of parasite
Yearling Adult Unknown
Number
Dermacentor albipictus ................................................... 11 4 8 23
Tricholipeurus virginianus ....................................... 20 13 11 44
Cervophthirius crassicornis ....................................... 5 3 8
Cephenomyla phobifer ................................................... 3 7 9 19
Fascioloides magna ......................................................... 9 10 19
Cysticercus tenuicollis ................................................... 1 7 5 13
Echinococcus granulosus .............................................
.....
.1
2 2
Setaria sp. (female) 1 1
Oesophagosfomum sp. (female) ........................... ...... 1 ...... 1
Dictyocaulus viviparus ................................................... 1 1 2
Nematode (eggs only) ...................................................... 1 ....., 1
Total number of infections............................................ 41 45 47 133
Number of deer infected 35 21 39 95
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was parasitized by both the ecto- and endoparasites. Of the ecto-
parasites, the sucking lice were found only on the young deer,
being absent from animals of known adulthood. The only hel-
minth parasites found in the yearling class were one case of
Cysticercus tenuicollis and one of an unidentified strongyle which
was represented by eggs in the feces of a fawn which had died
in Como Park Zoo (Ramsey County) .
The incidence of infestation by the ectoparasites in the year-
lings was higher than in the adults except in the case of the
throat bots (table 3) .
IDENTIFICATION OF THE HELMINTH PARASITES REPORTED FOR
NORTH AMERICAN DEER
The key together with plates 1 and 2 were prepared to facili-
tate the identification of the helminth parasites reported for
North American deer by assembling in one place the necessary
descriptive details. Table 4 will facilitate the identification of the
eggs and larvae appearing in the feces of the deer.
Key to the helminth parasites reported for North American Deer
1. Nematoda  2
Trematoda, Cestoda, and cysts of the latter 32
2. Males with cuticular bursa copulatrix supported by rays; oesophagus
usually club-shaped posteriorly and without a valvular apparatus;
intestine almost always simple (Strongyloidea)  3
Males without cuticular bursa of above description 24
3. With a transverse, ventral cervical groove in cuticle (Oesophagosto-
minae). Fig. la ,  4
Without such a ventral groove  5
4. Mouth directed straight forward; buccal capsule shallow, cylindrical
or ring-shaped; male 11-16 mm., female 13-24 mm. long; eggs 85-105 x
47-59A, in large intestine.
Oesophagostomum venulosum (Rud., 1809)
Mouth directed anteroventrally; buccal capsule subglobular and with-
out teeth; male 13-14 mm., female 17-20 mm. long; eggs 83-100 x 47-59A;
in large intestine. Figs. la, b.
Chabertia ovina Fabricius, 1794
5. Buccal cavity with slender tooth on dorsal side; bursa with two large
lateral lobes and small asymmetrical dorsal lobe (Haemonchus).
Figs. 9a, b  6
Buccal cavity, when present, without dorsal tooth; dorsal lobe, when
evident, symmetrical  7
6. Body length: male 8.5 mm., female 12-14 mm.; spicules 319-333A,
recurving point on left about 49-56A and on right 63-71A from tips,
gubernaculum 156A long, posterolateral rays enlarged near extremity;
vulva on apex of a conical projection; eggs 64-82 x 39-40A; in aboma-
sum. Figs. 10a, b.
Haemonchus similis Travassos, 1914
PLATE 1
FIG. 1. Chabertia ovina. a. Anterior end. b. Bursa (After York and Maplestone, 1926).
FIG. 2. Cooperia pectinata. a. Bursa (After Travassos, 1937). b. Spicules (After Ran-
som, 1907).
FIG. 3. Cooperia punctata. a. Bursa (After Travassos, 1937). b. Spicules (After Ran-
som, 1907).
FIG. 4. Dictyocaulus filaria. Bursa (After Ross and Gordon, 1936).
FIG. 5. Elaeophora schneideri. a. Anterior end of female. b. Caudal end of male
(After Wehr and Dikmans, 1935).
FIG. 6. Elaphostrongylus odocoilei. Bursa (After Hobmaier and Hobmaier, 1934).
FIG. 7. Eucyathostomum longesubulatum. Bursa (After Molin from York and Maple-
stone, 1936).
FIG. 8. Gongylonema pulchrum. Anterior end (After Ward from York and Maple.
stone, 1926).
FIG. 9. Haemonchus contortus. a. Anterior end (After York and Maplestorie, 1926).
b. Bursa (After MOnnig, 1938).
FIG. 10. Haemonchus similis. a. Spicules and gubernaculum. b. Gubernaculum, lateral
view (After Travassos, 1914, from Dikmans, 1921).
FIG. 11. Nematodirus filicollis. a. Bursa (After Travassos, 1937). b. Spicule, dorsal
view. c. Spicule, lateral view (After May, 1920).
FIG. 12. Nematodirus spathiger. a. Bursa (After Travassos from Ross and Gordon,
1936). b. Spicule, lateral view. c. Spicule, dorsal view (After May, 1920).
FIG. 13. Nematodirella longispiculata. a. Bursa. b. Spicules (After Travassos, 1937).

PLATE 2
FIG. 14. Onchocerca cervipedis a. Anterior end of female. b. Caudal end of male,
ventral view. c. Caudal end of male, lateral view (After Annereau, 1941).
FIG. 15. Ostertagia circumcincta. a. Bursa. b. Spicules and gubernaculum (After Ran-
som, 1907).
FIG. 16. Ostertagia marshalli. a. Bursa. b. Spicules (After Ransom, 1907).
FIG. 17. Ostertagia mossi. a. Bursa. b. Spicules and gubernaculum (After Dikmans,
1931).
FIG. 18. Ostertagia occidentalis. a. Bursa. b. Spicule and gubernaculum (After Ran-
som, 1907).
FIG. 19. Ostertagia odocoi/ei. a. Bursa. b. Spicules (After Dikmans, 1931).
FIG. 20. Protostrongylus mixcrotis. a. Bursa. b. Accessory piece (After Dikmans, 1931).
FIG. 21. Protostrongylus coburni. Bursa (After Dikmans, 1935).
FIG. 22. Pneumonstrongylus alnenae. a. Bursa. b. Accessory piece. c. Gubernaculum
(After Dikmans, 1935).
FIG. 23. Thelazia californiensis. Bursa (After Price, 1931).
FIG. 24. TrIchostrongylus colubriformis. a. Bursa. b. Spicules, ventral view. c. Spicule
and gubernaculum, lateral view (After Ross and Gordon, 1936).
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Body length: male 19-21 mm., female 23-24 mm.; spicules 460-506A,
recurving hook on left about 20g, on right about 40/1 from tip, guber-
naculum about 200-276/.4 long, posterolateral rays slender throughout
entire length; vulva at base of triangular flap; eggs 72-92 x 39-47A;
in abomasum. Figs. 9a, b.
Haemonchus contortus (Rudolphi, 1803)
7. Spicules very long, measuring one half length of worm, equal in
length; cuticle with about 40 longitudinal striae; female with vulva
on eminence at end of anterior fourth of body; attenuate anteriorly
and posteriorly; large in middle; male 20-25 mm., female 40-50 mm.
long; eggs 218-236 x 100-121A; in small intestine. Figs. 13a, b.
Nematodirella longispiculata Romanovitch, 1915
Spicules always conspicuously less than one half of body length  8
8. Spicules united at distal extremity by a spatulate membrane, dorsal
ray divided to base; caudal end of female truncated, with small ter-
minal spine, eggs over 150/4 long (Nematodirus). Figs. 11, 12  9
Spicules not united  •  10
9. Spicules form narrow point distally, with distinct hook ventrally near
distal end; male 8-15 mm., female 12-30 mm. long; eggs 149-194 x
74-107A; in small intestine. Figs. 11a, b,.c.
Nematodirus filicollis (Rud., 1802)
Spicules form broad spatulate distal end, no distinct hook ventrally;
male 14-19 mm., female 26-29 mm. long; eggs 181-230 x 91-107A.
Figs. 12a, b, c.
Nematodirus spathiger (Railliet, 1896)
10. Buccal capsule large, cylindrical; dorsal lobe of bursa projecting far
beyond lateral lobes, bursa supported by three systems of rays, dorsal
gives off three rays on each side of main trunk which terminates in
a bipartite tip, each lateral trunk gives off .four rays; spicules long,
slender, equal; vulva short distance in front of anus, anterior lip pro-
tuberant, uterus bicornate; tail long, conical; male 10-12 mm., female
15-20 mm. long; in intestine. Fig. 7.
Eucyathostomum longesubulaturn Molin, 1861
Buccal capsule small or absent; dorsal lobe of bursa smaller than
lateral lobes when present; spicules short and stout 11
11. Spicules bi- or trifurcated distally; dorsal lobe of bursa distinct and
very small; caudally projecting valvular flap may be present; head
less than 25/4 in diameter; no lips present (Ostertagia). Figs. 15-19 12
Spicules monodigitate 16
12. Spicules less than 225/4 long, trifurcated 13
Spicules more than 225/4 long, bi- or trifurcated 14
13. Spicules 165/4 long, gubernaculum absent; rami of dorsal bursal ray
divided near middle into two secondary branches the inner of which
are larger; female tail with. bulbular swelling about 35/4 from end,
anus 225/4 from tip of tail, muscular ovejectors and sphincter 212/4
long; male 7.5 mm., female 8.5 mm. long; eggs 70-78 x 38.5-42.5A; in
abomasum. Figs. 19a, b.
Ostertagia odocoilei Dikmans, 1931
Spicules 175-190/4 long, gubernaculum paddle-shaped, 60-70/4 long,
rami of dorsal ray without secondary branches, split at ends; female
tail without swelling but smooth, anus 170/4 from tip of tail, muscular
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ovejectors 285-330A long; male 7 mm., female 9 mm. long; eggs 77-80 x
38.5A, in abomasum. Figs. 17a, b.
Ostertagia mossi Dikmans, 1931
14. Spicules bifurcated distally, gubernaculum lozenge-shaped, 90A long
with posterior process elongated; female with 3-5 annular striae near
end of tail, anus 130-160A from tip of tail; muscular ovejectors and
sphincters 330-560A long; male 7.5-8.5 mm., female 9.8-12.2 mm. long;
eggs 85-103 x 44-56A, in abomasum. Figs. 15a, b.
Ostertagia circumcincta (Stadelmann, 1894)
Spicules trifurcated, gubernaculum when present less than 90A
long 15
15. Gubernaculum absent, spicules 250-280A long, dorsal process shortest
and broadest, without transverse ridge near end, outer ventral proc-
ess longest, acute, inner process with short, blunt, recurved barb;
female tail smooth, rounded, anus 300A from tip of tail, muscular
ovejectors and sphincters 575A long; male 10-13 mm., female 12-20
mm. long; eggs 178-217 x 78-100A; in abomasum. Figs. 16a, b.
Ostertagia marshalli Ransom, 1907
Gubernaculum 120A long by 15-20A wide, more slender posteriorly;
spicules 290-330A long, dorsal process intermediate in length, thickest,
terminates in conical tip which is set off by transverse ridge on dorsal
side, outer ventral process longest, obliquely truncated, inner ventral
process shortest and slenderest, terminating in short mucronate point;
female unknown; in abomasum. Figs. 18a, b.
Ostertagia occidentalis Ransom, 1907
16. Posterior extremity of male reinforced by a chitinous arc; dorsal ray
of bursa broad and undivided, externo-, medio-, and posterolateral
bursal rays arise from common trunk; spicules striate or pectinate,
telamon present (Protostrongylus). Figs. 20, 21 17
Caudal chitinous arc absent 18
17. Gubernaculum absent; telamon terminates in two sharply recurved
points; spicular sheath extends from proximal end of spicule to within
10-15A of distal end; ventral rays of bursa separated their full length,
mediolateral and posterolateral rays separated for fully half their
length, dorsal ray with three elongated papillae; female with pro-
vagina; male 26 mm., female 45-47 mm. long; eggs in utero 57-65 x
35.5A; in bronchi. Figs. 20a, b.
Protostrongylus macrotis Dikmans, 1931
Gubernacula paired, telamon crescent-shaped with arms extending
ventrally around spicules; spicular sheath extends 40-50A from proxi-
mal end of spicule to within 50-60A of distal end; ventral rays of
bursa and mediolateral and posterolateral all united except at tips,
dorsal ray with three sessile papillae; female with provagina; length
of male unknown, female 15 mm. long; eggs in utero 85-90 x 35-40A;
in lungs. Fig. 21.
Protostrongylus coburni Dikmans, 1935
18. Elongated worms, exceeding 12 mm. in length; dorsal ray of bursa
divided to base; in lungs or tissues 19
Small worms not exceeding 10 mm. in length; dorsal ray of bursa
not divided to base; in intestine 22
19. Gubernaculum and accessory piece present, latter enclosed within
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bursa; spicules equal, 375, long, each consisting of a single proximal
portion about 150,u. long and two terminal branches about 225µ, long,
enclosed in a sheath; medio- and posterolateral bursal rays arise from
common stem, former extends to margin of bursa, latter only about
one third as long; dorsal ray with two short, thick, terminal branches;
vulva to anus 150-160g, anus to tip of tail 70-75g, provagina well de-
veloped; male 13-15 mm., female 20 mm. long; ova in vagina 60-90 x
25-35g; in lungs. Figs. 22a, b, c.
Pneumonstrongylus alpenae Dikmans, 1935
Gubernaculum and accessory piece both absent 20
20. Spicules alate, narrow, 144g long; cloaca guarded by two small chiti-
nous structures 20 x Mu present near anal opening; wall of genital
duct supported by two small light brown chitinous ribbons 67g long,
extending from small cloacal structure to spicules; medio- and pos-
terolateral rays separated for fully half their length, externodorsal
ray widely separated from dorsal ray at base, dorsal rays bifid dis-
tally, outer branch thicker than inner; vulva near anus; male 35 mm.,
female 55 mm. long; intra-uterine eggs round, unsegmented, 40g; in
lymphatic spaces of connective tissue. Fig. 6.
Elaphostrongylus odocoilei Hobmaier and Hobmaier, 1934
Spicules boot-shaped, without alae, thick; cloacal and genital struc-
tures absent; medio- and posterolateral bursal rays completely fused
or separated only at tips, externodorsal ray rises near dorsal ray;
eggs contain fully developed embryos when deposited 21
21. Medio- and posterolateral rays of bursa fused except at tips; spicules
400-600g long; male 30-80 mm., female 50-100 mm. long; eggs 112-138 x
69; in small bronchi. Fig. 4.
Dictyocaulus filaria (Rud., 1809)
Medio- and posterolateral rays of bursa completely fused; spicules
176-326g long; male 40-55 mm., female 60-80 mm. long; eggs 82-88 x
33-38g; in small bronchi.
Dictyocaulus viviparus (Bloch, 1782)
22. Gubernaculum present, 66-88g long, spicules dark brown, with ventral
tooth, left 136-171g, right 123-124g long; lateroventral, anterolateral,
and mediolateral rays large, about equal in size, with blunt tips, all
others small, externodorsal ray originates remotely from dorsal ray;
male about 6 mm., female about 8 mm. long; eggs 79-101 x 39-47g,
in small intestine. Figs. 24a, b, c.
Trichostrongylus colubriformis (Giles, 1892)
Gubernaculum absent, externodorsal ray originates at base of dorsal
ray; head bulbous 23
23. Spicules 120-150g long, with deep concavity and prominent hook near
middle on ventral side, vulva crescentic in shape, elongated longi-
tudinally, 1-1.5 mm. from tip of tail; male 4.7-5.9 mm., female 5.7-7.5
mm. long; eggs 69-83 x 29-34g; in small intestine; Figs. 3a, b.
Cooperia punctata (Linstow, 1907)
Spicules 210-380g long, with prominently projecting corrugated flange
near middle third; vulva elongated transversely, 1.6-2 mm. from tip
of tail; male 7 mm., female 7.5-9 mm. long; eggs 67-80 x 31-38g; in
small intestine. Figs. 2a, b.
Cooperia pectinata Ransom, 1907
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24. Anterior portion of worm filiform, posterior portion much thicker;
oesophagus consists of a delicate tube running through the center of
a row of cells for most of its length; eggs with plug in each end; in
large intestine and caecum.
Trichuris sp.
Body of nearly uniform thickness throughout its length; oesophagus
not a slender tube running through a row of cells 25
25. With numerous cuticular plaques in cephalic and oesophageal re-
gions; membranous caudal alae in males; vulva slightly cephalad to
anus (Gongylonema). Fig. 8 26
Cuticle without plaques; caudal end of males without membranous
structure; vulva in anterior body region 27
26. Left spicule slender, 4-23 mm. .long, right spicule 84-180g long; tail
of female gradually diminishes in size behind anus; dorsomedian line
without longitudinal membranous wing; cuticular tubercules present
on ventral surface of female; male 30-50 mm., female 80-145 mm.
long; eggs 52-64 x 26-34g, in lining of oesophagus and occasionally in
rumen. Fig. 8.
Gongylonema pulchrum (Molin, 1875).
Left spicule slender 9.5-10.5 mm. long, right 260-320g long; tail of
female quickly diminished in size behind anus; a membranous wing
along dorsomedian line in anterior portion of body; cuticular plaques
lacking on ventral surface of female; male 32-41 mm., female 70-95
mm. long; eggs 44-49 x 26-29,a; in rumen.
Gongylonema verrucosum (Giles, 1892)
27. Oesophagus dilated posteriorly into a bulb; buccal cavity with three
well-developed lips separated by three smaller ones; males with
single stout spicule and accessory piece; caudal alar expansion, sup-
ported by preanal process, tail with short terminal spike; vulva
slightly caudad from oesophagus; eggs slightly flattened on one side;
small worms 3-8 mm. long; in caecum and colon.
Skrjabinema sp.
Oesophagus not dilated posteriorly into a bulb; spicules paired, un-
equal; vulva opens in oesophageal region; body length greatly exceeds
8 mm 28
28. Mouth surrounded by chitinous peribuccal ring which protrudes and
is prolonged anteriorly into four lips; four prominent submedian and
two small lateral head papillae; oesophagus divided into short narrow
anterior portion and much thicker posterior portion; male tail at-
tenuated, spirally rolled with pair of small lateral cuticular append-
ages near tip; spicules very unequal, dissimilar, winged; female tail
ends in rounded spiny knob, with pair of small lateral cuticular ap-
pendages; in peritoneal cavity, eyes, testes, etc.
Setaria sp.
Mouth without lips or chitinous peribuccal ring; oesophagus not dif-
ferentiated into parts of different sizes 29
29. Cuticle with prominent transverse annuli, giving side of body a ser-
rated appearance; mouth followed by a buccal capsule; male tail
blunt, recurved, without caudal alae, with 9-10 pairs sessile papillae,
6-7 pairs preanal, 3 pairs postanal; spicules unequal, left slender,
1.5-1.7 mm. long, right stout, grooved, 150-187/4 long; female tail blunt,
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without papillae near end; male 12-13 mm., female 15-17 mm. long;
eggs 51 x 29/2; in eye, on eye ball, and conjunctiva. Fig. 23.
Thelazia californiensis Price, 1931
Cuticle smooth, mouth without buccal capsule; males with few pre-
anal papillae 30
30. Body much attenuated in anterior portion, increasing rapidly to maxi-
mum diameter 12-15 mm. from anterior end, posterior end slightly
attenuated; oesophagus relatively long, diameter coequal with in-
testine; posterior extremity with prominent knob and phasmid; large
spicule 1.11 mm. long, divided near middle by constriction on ventral
side, anterior half broader, short spicule 415p, long; four pairs caudal
papillae surrounding cloaca, one pair isolated and anterior; vulva
near middle of oesophagus; male 60-65 mm., female 110-120 mm. long;
in aorta, males imbedded in nodules, females fixed in nodules with
anterior end. Figs. 5a, b.
Elaeophora schneideri Wehr and Dikmans, 1935
Body filiform, only slightly attenuated at extremities 31
31. Large spicule 750, small one 190,u long; caudal alae present; papillae:
4 pairs adanal, 2 pairs between cloaca and tip of tail, and 2 pairs
subterminally; vulva 480/4 from anterior end of body; male 54-67 mm.,
female not less than 100 mm. long (Linstow 1907); located subcutane-
ously in compact, flat, oval nodules on back, chest, and abdomen.
Onchocerca flexuosa (Wedl, 1856)
Large spicule 245,u, small one 112/,‘ long; caudal alae absent; papillae:
4 pairs adanal and 2 pairs subterminally; vulva 1.1-1.53 mm. from
anterior end of body; male 55-60 mm., female 180-200 mm. long; in
subcutaneous tissues in hindquarters, ankle, and foot. Figs. 14a, b, c.
Onchocerca cervipedis Wehr and Dikmans, 1935
32. Flukes (Trematoda) 33
Tapeworms as adults in intestines or cysts in tissues (Cestoda) 36
33. Large, flat, leaf-shaped flukes in liver, both suckers about equal in
size and in anterior portion of body; eggs yellowish to brownish in
color 34
Small conical amphistome flukes in rumen and reticulum; with large
posterior, subterminal sucker; eggs clear 35
34. Body with anterior cone-shaped projection followed by broad portion;
ventral sucker near base of cone; cuticle armed with spines; greyish
brown in color; size up to 30 x 13 mm.; eggs 63-90 x 130-150,u.
Fasciola hepatica Linn., 1758
Without anterior cone-shaped projection; large, thick; reddish in
color; size up to 100 x 25 mm.; eggs 75-96 x 109-163,u.
Fascioloides magna (Bassi, 1875)
35. With genital sucker surrounding genital pore; eggs 61-68 x 125-135A.
Cotylophoron cotylophoron Stiles and Goldberger, 1910
Genital sucker absent from around genital pore; eggs 73-100 x
114-176A.
Paramphistomum cervi (Schrank, 1790)
36. Adult tapeworms in intestine and bile or pancreatic ducts 37
Larval tapeworms as cysts in tissues or body cavities 38
37. Segments conspicuously fringed on posterior margin; eggs without
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pyriform apparatus; in small intestine, bile ducts, and pancreatic
ducts.
Thysanosoma actinioides Diesing, 1835
Segments without posterior fringe but smooth; in intestine; eggs with
well-developed pyriform apparatus.
Moniezia sp.
38. Wall of cyst thick, rigid, and opaque; in lungs.
Echinococcus granulosus (Batsch, 1786)
Cysts bladderlike, walls thin and more or less transparent; in striated
and cardiac muscle, liver, and on mesenteries.
Cysticercus lyncis
C. krabbei
C. tenuicollis
C. ovis
DISCUSSION
The list of helminths now known to occur in Minnesota deer
is notable for the absence of certain nematode and trematode
parasites found in the white-tailed deer of other regions, some
of which have similar environmental and ecological conditions.
The absence of the lungworms, Protostrongylus rufescens and
P. coburni, in the Minnesota deer examined is interesting in view
of their prevalence in Michigan where O'Roke (5) found the deer
herds generally infected, with 20 to 100 per cent of the animals
harboring the parasites. They were reported by Goble (3) to
cause severe damage to the lungs.
While five species of stomach worms have been reported for
the white-tailed deer in the United States (Dikmans [1]), Dina-
burg [2]) , none of them were recovered from Minnesota deer.
That they may be present was suggested by the presence of
strongyle eggs found in the feces of a young deer that died in
the Como Park Zoo at St. Paul.
While Moniezia benedeni was reported to have occurred in
Minnesota deer (Whitlock [10]), it was never recovered from
any of the deer considered in this study. It occurred commonly,
however, in the moose using the same range as the deer (Olsen
and Fenstermacher [4], Wallace [9]) .
The rumen fluke, Paramphistomum cervi, which was found to
be common in Minnesota moose (Olsen and Fenstermacher [4]),
was not found in the deer, although it is known to occur in the
white-tailed deer (Iiikmans [1]) .
The common winter tick, Dermacentor albipictus, one of the
most prevalent ectoparasites infesting Minnesota deer and moose,
has not been taken on Michigan deer, although it occurred com-
monly on moose in the same region, according to Whitlock ( 10).
Table 4. Measurements of Eggs and Larvae of Nematodes and of the Eggs of Trematodes and Cestodes Reported for Deer in North America.
List Arranged According to Size, Beginning with Smallest Eggs
Species of parasite
Maximum and
minimum length
and width of eggs
Mean length
and width
of eggs
Stage of development
of eggs or larvae
in feces
Remarks
(Micra) (Micra)
Gongy/onema verrucosum ........................................... ..... 44-49 x 26-29* 28.4 x 47.6 Vermiform embryo Shells 3.6,u thick, opercula
Thelazia californiensis........................................................... 51 x 29 ............................................. •••••••••••••••••••••••••••••••••••••••••••••
Gongy/onema 52-64 x 26-34* 31.6 x 58 Vermiform embryo Shells 3.6,a thick, opercula
Pneumostrongylus alpenae............................................... 60-90 x 25-35
Haeznonchus 64-82 x 39-49* 44.2 x 70.8 Morula Cells yellowish
Cooperia pectinata. 67-80 x 31-38* 34.5 x 72.7 Morula Cells almost lacking in yellow color
Cooperia punctata 69-83 x 29-34* 32.2 x 76.6 Morula. Cells almost lacking in yellow color
Ostertagia odocoi/ei 70-78 x 38.5-42.5
Haemonchus contortus........................................................... 72-92 x 39-47* 43.8 x 81.7 Morula
Ostertagia mossi 77-80 x 38.5
Trichostrongylus colubriformis 79-101 x 39-47* 43.9 x 87.5 Morula
Chabertia ovina 83-103 x 47-53* 53.2 x 90.9 Morula Second and third layers of shell 2,11 thick
Ostertagia circumcfncta........................................ ..... ........- 85-103 x 44.5* 48.2 x 94 Morula Sides of egg curved, 1.5,u thick
Oesophagostomum venulosum 85-105 x 47-59* 52.2 x 92.7 4-16 cells Second and third layers of shell 1.9/..t thick
Nematodirus 149-194 x 74-107* 87.5 x 171 1-8 cells Shells thin, of uniform thickness, ends nar-
rowly rounded
Ostertagia 178-217 x 78-100* 88.5 x 193.5 Morula Shell thickened at sides, ends broadly rounded
Nematodirus spathiger........................................................... 181-230 x 91-107* 98.3 x 200.2 1-8 cells Cells withdrawn from shell
Nematodirella longispiculata ........................................ 218-236 x 100-121 112.1 x 228.5 4 cells From alcoholic specimens
Dictyocaulus •••••••••••••••••••••••••• ..... •••••••••••••• ••••••••••••••••••••••••• ..... ••••••••••••••• Hatched larvae First stage larvae in feces, 55-58,a long, with
small cuticular knob at anterior end, numer-
ous brown granules in intestine
Dictyocaulus ••••••••••••••••••••••••••••••••••••••••••••• Hatched larvae First stage larvae in feces, no cuticular knob
at anterior end, numerous brown granules in
intestine
•••••••••••••••••••••W•••••••••••
Elaephora ••••••••••••••••••••••••••••••••••••••••••••• Hatched larvae Larvae in bloodN.N.N.N.N.N••••W.N••••••••NN.I
* Measurements and other data taken from Shorb (8), others from descriptions in literature except Nematodirella longispiculata which were made from
preserved females obtained from moose.
Table 4—Continued
Species of parasite
Maximum and
minimum length
and width of eggs
Mean length
and width
of eggs
Stage of development
of eggs or larvae
in feces
Remarks
(Micra)
Elaphostrongylus odocollei.............................................. •••••••••••••••••••••••••••••••••••••••••••••
Onchocerca
Onchocerca flexuosa...............................................................
Protostrongylus coburni.......................................................
Protostrongylus
Thysanosoma actInfoides
•••••••••••••••••••••••••••••••••••••••••••••
•••••••••••••••••••••••••••••••••••••••••••••
•••••••••••••••••••••••••••••••••••••••••••••
Fascioloides magna................................................................... 109-163 x 75-96
Paramphistomum 114-176 x 73-100
Cotylophoron cotylophoron............................................... 125-135 x 61-68
Fasciola 130-150 x 63-90
(Micra)
•.•••••••.•.••••••••••••.•••••••.••.•••• .....
.............................................
•••••••••••••••••••••••••••••••••••••••••••••
'?
•••••••••••••••••••••••••••••••••••••••••••••
•••••••••••••••••••••••••••••••••••••••••••••
•••••••••••••••••••••••••••••••••••••••••••••
•••••••••••••••••••••••••••••••••••••••••••••
Hatched larvae
•••••••••••••••••••••••••••••••••••••••••••••
Hatched larvae
Hatched larvae
Fully developed embryo
with 4 hooks
Fully developed embryo
with 4 hooks
Undeveloped
Undeveloped
Undeveloped
Undeveloped
Tail with tiny dorsal spine; anus considerable
distance from tip of tail; unstained larvae
show outline of digestive tract, nerve ring,
excretory duct, and anus
Larvae in blood
Larvae in blood
Tail formed by long ventral and short dorsal
projections with anus opening in depression
between them
Tail formed by long ventral and short dorsal
projections with anus opening in depression
between them
Sheathed microfilaria in blood
Eggs flattened on one side and rounded on
other
Eggs with plug in each end
Eggs triangular, thin-shelled, with well-de-
veloped pyriform apparatus
Pyriform apparatus without horns, thin shells
Dark brown, with filiform process at end op-
posite operculum
Shell clear, operculate
Shell clear, operculate
Shell light yellow, no filiform process
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SUMMARY
1. The parasitological findings from 95 deer originating from
northern Minnesota are presented.
2. Ten species of parasites, four arthropods and six helminths,
were found.
3. The biting and sucking lice were most common in the
crowded deer yards.
4. The young deer of the yearling class were parasitized al-
most exclusively by ectoparasites. The adult deer harbored both
the ecto- and endoparasites.
5. The sucking lice appeared to be limited to the young deer.
6. The winter tick was common but not abundant.
7. The two most common helminths found were the liver
fluke, Fascioloides magna, and the larval tapeworm, Cysticercus
tenuicollis = Taenia hydatigena; all others were rare.
8. A key for the identification of the adult helminths reported
for North American deer and a table for the identification of their
eggs or larvae occurring in the feces of the deer are included.
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